RESPONSE 



I. Status of the Claims 

Noclaims have been cancelled. No claims have been amended New claims S-13 have been 

added. 

Claims 1-13 are therefore presently pending in the case. 

II. Su pport for the Newly Added Claims 

Claim 5 has been added to specifically recite an isolated nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID N0:3. Support for this claim can be found throughout die specification 
as originally filed, with paiticularsu{qx>itbdngfound at least in claim4asOT 
5.1. 

Clainis 6- lOhave been added to spedficaUy red te recombinant ^pression vectors conq^ 
nucleic acid molecules of the present invention. S upport for these claims can be found throughout the 
specification as originally filed, with particular support being found at page 14, lines 25-31. 

Claims 1 1*13 have been added to specifically recite host cells comprising recombinant 
expression vectors of the present invention. Support for this claim can be found throughout the 
specification as originally filed, with particular support being found at least from page 14» line 32 to 
page 15, line 5. 

It will be understood that no new matter is included within the newly added claims. 

m. Rejection of Claims 1-4 Under 35 VS.C. S 101 

The Action next rejects claims 1-4 under 35 U.S.C. § 101, as allegedly lacking apatentable 
utility. Applicants respectfully traverse. 

The present invention has a number of substantial andcredible utilities, not the least of which 
is in forensic biology, as described in die specification, at least at page 3, lii^ 1 1 . As described in the 
specification at page 17, lines 9-15, die present sequence defines two single coding single nucleotide 
polymorphisms, a G/A polymorphism at nucleotide position number 445 of SEQ ID NOS: 1 and 3, 
which can result in a valine or isoleucine residue at amino acid position 149of SEQIDNOS:2and4, 
andaCO* polymorphism atnucleotide position number457 of SEQ ID NOS:land3, which can r^ 
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in an arginine or tryptophan residue at amino acid position 153of SEQIDNOS:2and4. As such 
polymorphisms are the basis for forensic analysis, which is undoubtedly a ''real world'* utility, the 
presently claimed sequence must in itself be useful. Thus, the present claims clearly meet the 
requirements of 35 U.S.C, § lOL 

Applicants respectfully point out that the use of the presently described polymorphisms in 
forensic analysis does not require the identification of a specific medical condition. The presently 
described polymorphisms are useful in forensic analysis exactly as they were described in the 
specification as originally filed - specifically, to identify individual members of the human population 
based on the presence or absence of one or both of the described polymorphi sms. This is also not a 
case of a "potential*' utility. Using the polymorphic maricers exactly as described in the specification 
asoriginallyfiddcandbfinitelydistingqishmenibersofapopulationfi^ &ithewgi§tssg 
scenario, each maik^ is useful to distinguish 50% of the population (in odier words, a markor being 
present in half of the population). The ability to eliminate 50% of the population from a fcnensic analysis 
cleariv is a real wortd, practical utility. Therefore, any allegation that the use of the presently described 
polymoiphic maiker is only potratially useful would be without merit, and would not support the alleged 
lack of utility. 

AppUcantsfiiitherpointoutdiatnotaUnucleicaddscontainpolynK)^ Li fact, the 

basis for forensic analysis is the fact that such polymoiphic maricers arenot present in all other nucleic 

acids, but in fact specific and unique to only a certain subset of the population. Until a polymoiphic 

marker is actually described it cannot be used in forensic analysis. Putanodierway, simply because 

there is a likelihood, even a significant likelihood, that a particular nucleic acid sequence will contain a 

polym(»iMsm and thus be useful in forensic analysis, until such a polymoiphism is actually identified and 

described, suchalikelihood is meaningless. AMtionally.AppUcants point out tha^ 

a specific utility, which is theprop^standardforutilityunda'3S U.S.C. § 101, should not be confused 

with the requtrmient for a unique utilitv. which is clearly an improper standard Ascleariysetfoithby 

the Federal Circuit in Carl Zeiss Stiftung v. Renishaw PLC, 20 USPQ2d 1 101 (Ffed. Cir. 1991): 

An invention need not be the best or only way to accomplish acertain result, and it 
need only be useful to some extent and in certain applications: **[T]he fact that an 
invention has only limited utility and is only operable in certain applications is not 
grounds for finding a lack of utility." Envirotech Corp. v. Al George, Inc, , 22 1 USFQ 
473, 480 (Fed. Cir. 1984) 
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Just because other, or even more useful, polymorphic sequences fix)m the human genome have been 

described would not mean that the use of the presently described polymorphic marker for forensic 

analysis is not a specific utilitv. If cvay invention weierequiied to have a unique utility, the Patent and 

Trademailc Office would no longer be issuing patents on batteries, automobile tires» golf balls, golf 

clubs, and treatments for a variety of human diseases, such as cancer, just to name a few paiticular 

examples, because the utility of each of these compositions is applicable to the broad class in which 

each of these compositions falls: all batteries have the same utility, specifically to provide electrical 

power, all automobile tires have the same utility, specifically for use on automobiles; all golf balls and 

golf clubs have the same utility, specifically for use in the game of golf; and all cancer treatments have 

the same utility, specifically, to treat canc^. However, only the briefest peiusal of viitually any issue 

of the Official Gazette provides numerous examples of patents being granted on each of the above 

compositions nearly every week. Furthermore, if a composition needed to be unique to be patented, 

the entire class and subclass system would be an efibtt in fiitility, as the class and subclass system s^es 

solely to group such common inventions, which wcmld not be rsquiied if each invention needed to have 

a unique utility. Thus, the present sequence clearly meets the requirements of 35 U.S.C. § 101. 

Fuithermore, as the presently described polymorphisms are a part of the family of 

polymoiphisms that have a well established utility, the Federal Circuit's holding in In re Brana, 

(34 USPQ2d 1436 (Fed. Cir. 1995), ''Brana*") is dirccfly on point In Brana, the Federal Circuit 

admonished the Patent and Trademark Office for confusing "the requirements under the law for 

obtaining apatent with the requirements for obtaining government approval to marioetapaiticulardnig 

for human consumption". Brana at 1442. TTie Federal Circuit went on to state: 

At issue in this case is an important question of the legal constraints on patent office 
examination practice and policy. The question is, with regard to pharmaceutical 
inventions, what must the applicant provide regarding the practical utility or usefulness 
of the invention for which patent protection is sought This is not anew issue: it is one 
which we would have thought had been settled bv case law vears ago. 

Brana at 1439, emphasis added Hie choice of the phrase "utility or usefulness" in the foregoing 
quotation is highly pertinent The Fbdml Cin:uti$evidentlyusing'^]tiUt/*t^ 
35 U.S.C. § 101, and is using "usefulness" to refer to rejections under 35 U.S.C. § 112, first 
paragraph. This is made evident in the continuing text in Brana^ which explains theconelation between 
35 U.S.C. §§ 101 and 112, first paragraph. The Federal Circuit concluded: 
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FDA approval, however, is not a piersquisitefor finding acompound useful within the 
meaning of the patent laws. Usefulness in patent law, andin paiticular in the context 
of phannaceutical inventions, necessarily includes the expectation of fiiither research 
and development . The stage at which an invention in this field becomes useful is well 
before it is ready to be administered to humans. Were we to require Phase II testing 
in order to prove utility, the associated costs would prevent many companies from 
obtaining patent protection on promising new inventions, thereby eliminating an 
incentive to pursue, through research anddevelopment, potential cures in many crucial 
areas such as the treatment of cancer. 

Brana at 1442-1443, citations omitted, emphasis added. As set forth above, the present 
polymoiphisms are useful in forensic analysisexactly as described in the specification as mginally filed, 
without the need for any further research. Even if the use of these polymorphic markers provided 
additional information on the percentage of particular subpopulations that contain these polymoiphic 
markers, this would not mean that "additional research" is needed in order for these markers as 
described in the instant specification to be of use to forensic science. As stated above, using the 
polymorphic markers as described in the specification as originally fleldcan definitely distinguish 
members of a population from one another. However, even if, arguendo, f urtherresearch might be 
required in certain aspects of the present invention, this does not preclude a finding that die invention 
has utility, as set foith by the Federal Circuit's holding in Brana, which cleariy states, as hig|ilighted in 
the quote above, that ^'pharmaceutical inventions, necessarily includes the expectation of further 
research and development" (Brana at 1442- 1 443, emphasis added). In assessing the question of 
whether undue experimentation would be required in ord^ to practice the claimed invention, the key 
termis**undue" not"experimOTtation". InreAngstadiandGriffin, 190 USPQ 214 (CCPA 1976). 
The needforsomeexperimentation does notrendertheclaimedinvention unpatentable. &ideed,a 
considerable amount of experimentation may be permissible if such experimentation is routinely 
practiced in the art. In re Angstadt and Griffin, supra\ Amgen, Inc. v. Chugai Pharmaceutical 
Co.^LuL, 18USPQ2dl016(Fed.Cir. 1991). Asamatteroflaw.it is well settled thatapatentneed 
not disclose what is well known in the art. In re Wands, 8 USPQ 2d 1400 (Fed. Cir. 1988). 

It is important to note that it has been clearly established that a statement of utility in a 
specification must be accepted absent reasons why one skilled in the art would have reason to doubt 
die objective truth of such statement. In re Longer, S03 F.2d 1380, 1391, 183 USPQ 288, 297 
(CCPA, 1974; ''LangefJ, In re Marzocchi, 439 F.2d 220, 224. 169 USPQ 367, 370 (CCPA. 
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1971). As clearly set forth in Longer 

As a matter of Patent Office practice, a specification which contains adisclosuie of 
utility which corresponds in scope to the subject matler sought to be patentedmust be 
taken as sufficient to satisfy the utility requirement of § 101 for the entire claimed 
subject matter unless there is a reason for one skilled in the ait to question the objective 
truth of the statement of utility or its scope. 

Longer 297, emphasis in original. As set forth in the MPEP, **Office personnel must provide 
evidence suffici^t to show that die statement of asserted utility would be considered 'false* by a person 
of ordinary skill in the ait" (MPEP, Ei^th Edition at 210(M0, ^hasis added). Absent such evidence 
from the Examine, as the ski lied aitisan would readily understand that the {Hesent polymcnphic maiters 
have utility in forensic analysis, the present claims clearly meet the requirements of 35 U.S.C. § 101. 

Although Afylicants need only make one credible assertion of utility to meet the requir^nents 
of 35 U.S.C. § 101 (Raytheon v. Roper, 220 USPQ 592 (Fed. Cir. 1983); In re Gottlieb, 140 
USPQ 665 (CCPA 1964); In re Malachowski, 189 USPQ 432 (CCPA 1976); Hoffinan v. Klaus, 
9 USPQ2d 1 657 (Bd. Pat. App. & Inter. 1988)), as yet another example of the utility of the present 
nucleotide sequences, the skilled aitisan would readily ^predate the utility of tracking expression of 
the presently claimed sequence. The specification details, at least at page 6, lines 8-10, that the present 
nucleotide sequeiK:es have utility in assessing gene expression patterns using high-throughput DNA 
chips. Such ''DNA chips" clearly have utility, asevidencedby hundreds of issued U.S. Patents, as 
exemplified by U.S. Patent Nos. 5,445,934, 5.556,752, 5,744,305. 5,837.832, 6.156,501 and 
6,261,776. As the present sequences are specific maikers of human chromosome 1 (see below), and 
such specific markers are targets for tfie discovery of drugs that are associated with human disease, 
those of skill in the art would instantly recognize that the present nucleotide sequences would be an 
ideal , novel candidate for assessing gene expression using such DNA chips. Gi ven the widespread 
utility of sudi "genechip*' mediods usingpufr/icij^inaiRgenesequence information, therecanbelittie 
doubt tiiat die use of the presentiy described novel sequences would have great utility in such DNA 
chip applications. Clearly, compositions diat enhance tfie utility of such DNA chips, such as tfie 
presentiy claimed nucleotide sequences, must in themselves be useful. 

Evidence of die "real worid" substantial utility of the present invention is further provided by the 
fact that there is an entire industry established based on die use of gene sequences or fiagments tiiereof 
in a gene chip format PerhapstiiemostnotablegenechipconqianyisAffymetrix. Ifowever,diereare 
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many companies which have, at one lime or another, concentrated on the use of gene sequences or 
fragments, in gene chip and non-gene chip formats, for example: Gene Logic, ABI-Peridn-Elmer, 
HySeq and Incyte. In addition, one such company (Rosettalnpharmatics) was viewed to have such 
* Yeal worid' Walue that it was acquiiied by laige a pharniaoeutical CO 

of money (net equity value of the transaction was $620 million). The * Yeal worid" substantial industrial 
utility of gene sequences or fragments would, therefore, appear to be wides(»ead and well establidied. 
Clearly, persons of skill in the art, as well as venture capitalists and investors, readily recognize the 
utility, both scientific and commercial, of gjenomic data in genoal, and specifically human gnomic data 
Billions of dollars have been invested in the human genome project, resulting in useful genomic data 
(see, e.g., Venter etd.. Science 291: 1304, 2001). The results have been a stunning success as the 
utility of human goiomic data has been widely recognized as agreat gift to humanity (see, e.g.t Jasny 
and Kennedy, Science 291 : 1 1 53, 200 1). Clearly, die usefulness of human genomic data, such as the 
presently claimed nucleic acid molecules, is substantial and credible (worthy of billions of dollars and 
the creation of numerous companies focused on such information) and well-established (the utility of - 
human genomic information has been cleariy understood for many years). Thus, the present sequence 
clearly meets the requirements of 35 U.S.C. § 101. 

Applicants point out that only expressed sequences can be used to track g^e expression, not 
justanvnucldc acid Furthmnore, expression profilir^ does not require a knowledge of the function 
of the particular nucleic acid on the chip - rather the ^ne chip indicates which DNA fragments are 
expressed at greater or lesser levels in two or more particular tissue types. Skilled artisans already 
have used and continue to use sequences such as Applicants in gene chip applications every day 
without any further experimentation. Applicants respectfiilly point out that the fact that odier nucleotide 
sequences can be used to track geneexpiession wouldnotmean that the use of Applicants' sequence 
to track geneexpression is not a specific utility (CarfZgto^ii^wijgv, RenishawPLC^supra). Thus, 
the present sequence clearly meets the requirements of 35 U.S.C. § 101. 

As yet a further example of the utility of the presentiy claimed polynucleotide, as described in 
the specification at least at page 3, lines 3-5, the present nucleotide sequence has a specific utility in 'tte 
identification of protein coding sequence and ms^ping a unique gene to a particular chromosome''. As 
describedin die specification as originallyfiledatpagp 17,lines 16-18, the ^ne encoding the presmtiy 
claimed sequences is present on '*human chromosome 1 (see, e.g.^ GenBank accession number 
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AL36S208)*'. Alignment of SEQ E> NOS: 1 and 3 with GenBank accession number AC 1 19673 
(another genomic clone from human chromosome 1) shows that the human gene corresponding to the 
presently claimed sequences is dispersed on 13or 10 exons, respectively, of human chromosome 1 
(alignmentsandfirstpageoftheGenBankrepoitarepresentedinExhibitA). Clearly, the present 
polynucleoticte provides exquisite spedficiQ^ in localizing thespsofic region of human chromosome 1 
that contains the geneencoding the pven polynucleotide, a utility not shared by virtually ^Qiyjjther 
nucleic acid sequences. In fact, itis this spedfidtythatmal^ this paiticularsequencesouseii^^ Early 
gene mapping techniques relied on methods such as Giemsa staining to identify regions of 
chromosomes. However, such techniques produced genetic maps with a resolution of only 5 to 10 
megabases, fartoo lowtobeof muchhelpinidentifyingspecificgaiesinvolvedindisease. Thesldlled 
artisan readily appreciates the significant benefit afforded by markers that map a specific locus of the 
human genome, such as the present nucleic acid sequence. For further evidence in support of the 
Applicants' posidon, the Examiner is requested to review, for example, section 3 of Venter al. 
(supra, at pp. 1317-1321, includingFig. 11 at pp. 1324- 1325), which demonstrates the significance 
of expressed sequence information in the stnictural analysis of genomic data. The presently claimed 
polynucleotide sequence defines a biologically validated sequence that provides a unique and spedfic 
resource for mapping the genome essentially as described in the Venter etal. article. Thus, the present 
claims clearly meet the requirements of 35 U.S.C. § 101. 

Applicants respectfully remind the Examiner that only a minor percentage (2-4%) of the 
genon»actuallyencodesexons,whichin-tumer^odeaminoacidsequences. Equallysignificantisthat 
the claimed polynucleotide sequence defines how the encoded exons are actually spliced together to 
produce an active transcript (Le. , the described sequences are useful for functionally defining exon 
splice-junctions). The specification at page 3, lines 6-8, details that the claimed "sequences identify 
biologically verified exon splice junctions, as opposed to splice junctions that may have been 
bioinformatically predicted from genomic sequence alone'*. The specification also details that 
'^sequences derived from regions adjacent to the tntron/exon boundaries of the human gene can be used 
to design primers for use in amplification assays to detect mutations within the exons, introns, splice sites 
{e.g. , splice acceptor and/or donor sites), e/c, that can be used in diagnostics and pharmacogenomics" 
(specification at page 11, lines 21-26). Applicants respectfiillysubmitthatthepractical scientific value 
of biolopcallv validated expressed, spliced, and polyaden^ated mRNA sequences is readi ly apparent 
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to those skilled in the relevant biological and biochemical aits. Additionally, Applicants once again 
pointout ttiat the fact that otho-nucleotictesequencescan be used to identify exon splice junctions and 
map this specific region of human chromosome 1 would not mean that these uses of Applicants' 
sequence are not specific utilities (Carl Zeiss Stiftung v. Renishaw PLC, supra). Thus, the present 
sequence clearly meets the requirements of 35 U.S.C. § 101. 

Additionally, the Examiner notes in the Action '"that die polypeptides having the amino acid 
sequences of SEQ IDs N0s:2 and 4 share a significant degree of amino acid sequence homology widi 
other, prior ait, human metalloproteases'' (Action at page 2), but that this does not confer a patentable 
utilitytothepresendyclaimedsequences. AppUcantsiespectfidly pointoutthattheleg^ testfu-utility 
simply involves an assessmem of whetho* those stalled in die art would find any of the utiO^ 
forthe invention to be credible or believable . Givendiehomology of the presendy claimed sequences 
to known n^talloproteases, there can be no question that those skilled in the axt would clearly believe 
that Applicants' sequence is a metalloprotease. Thus, the present sequence clearly meets the 
requirements of 35 U.S.C. § 101. 

Radier, as set forth by theFedend Circuit, "(Ohc duesholdof utility is not hig|i: An invention is 
'useful' under section 101 if it is capable of providing some identifiable benefit." Juicy Whip Inc. v. 
Orange Bang Inc., 51 USPQ2d 1700 (Fed. Cir. 1999) (citing Brenner v. Manson, 383 U.S. 519, 
534(1966)). Additionally,theFederalCircuithasstatedthat'Xt)o violate§ lOldieclaimedde^ 
must be totallv incapable of achieving a useful result" Brooktree Corp. v. AdvancedMicro Devices, 
Inc., 977 F.2d 1555. 1571 (Fed. Cir. 1992), emphasis added. Cross v. lizjuka (224 USPQ 739 
(E^. Or. 1985); '"Cros^") stales utili^of the claimedcompounds is sufficient to satisfy 35 
§ lOr. Cross at748,emphasisad(fed. Lideed, die Federal (:ircuitrecmtly emphatically confirmed 
that "anything under the sun tiiat is made by man" is patentable (State Street Bank & Trust Co. v. 
Signature FinancialGroupInc.A7USPQ2d 1596, 1600 (Ffed. Cir. 1998),citingtiieU.S.Supreme 
Court's decision in Diamond vs. Chakrabarty, 206 USPQ 193 (S.Ct. 1980)). 

Finally, the requirements set forth in the Action for compliance with 35 U.S.C. § 101 do not 
comply widi die requirements set forth by the Patent andTrademaik Office ("the PTO") itself for 
compliance with 35 U.S.C. § lOL While Applicants are well aware of die new Utility Guidelines set 
forth by die USPTO, Applicants respectfully point out diat die cunent rules and regulati ons regarding 
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the examination of patent applications is and always has been the patent laws as set forth in 3S U.S.C. 
and the patent rules as set foith in 37 C.F.R., not the Manual of Patent Examination Procedure or 
particular guidelines for patent examination set foith by the USPTO. Fufthermoie, it is the job of the 
judiciary, not theUSPTO, to interpret these lawsandiules. Applicants aie unaware of any significant 
recent changes in either 35 US.C. § 101,orintheinteipretationof 35U.S.C. § 101 by theSupreme 
Court or the Federal Circuit that is in keeping with the new Utility Guidelines set forth by the USPTO. 
This is underscored by numerous patents that have been issued owcc the years tiiat claim nucleic acid 
fragments that do not comply with the new UtilityGuidelines. As examples of such issued U.S. Patents, 
the Examiner is invited to review U.S. Patent Nos. 5,817,479, 5,654,173, and 5,552,281 (each of 
which claims short polynucleotides), and recently issued U.S. Patent No. 6,340,583 (which includes 
no workingexamples), none of which contain examples of tiie "leal^world** utilities tiiat theExaminer 
seems to be requiring. As issued U.S. Patents are presumed to meet ali of the requirements for 
patentability, including 35 U.S.C. §§ 101 and 1 12, first paragr^h (see Section IV, below). Applicants 
submitthattiie presentpolynucleotides must also meet die requirements of 35U.S.C. § 101. While 
Applicants unda:stand that each application is examined on its own merits, Applicants are unaware of 
any changes to 35 U.S.C. § 101, or in tiie interpretation of 35 U.S.C. § 101 by the Supreme Court 
ordieFedecalCin:uit,sincetiieissuanceofthesepatentsthatrBndertiiesubjectni^ 
patents, which is similar to the subject matter in question in the presmt application, as sudd^y non- 
statutory or failing to meet die requirements of 35 U.S.C.§ 101. Thus,holdingApplicantstoadiffissi£ 
standard of utility would be arbitrary and capricious, and, like other clear violations of due process, 
cannot stand. 

For each of the foreg^ng reasons. Applicants submit that as the presentiy claimed nucldc acid 
molecules have been shown to have a substantial, specific, credible and well-established utility, the 
Injection of claims 1-4 under 35 U.S.C. § 101 has been overcome, and request that the rejection be 
withdrawn. 

IV. Reiection of Claims 1-4 Under 3 5 V.S.C. S 112. First Paragraph 

The Action next rejectsclaims Munder35U.S.C§ 112, first paragraph, since allegedly one 
sldlled in the an would not Imow how to use the invention, as theinventionaUegedlyis not suppoit^ 
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by a specific, substantial, and credible utili ty or a well-established utility. Applicants respectfully 
traverse. 

Applicants submit that as claims 1-4 have been shown to have "a specific, substantial^and 
credible utility"', as detailed in section III above, the present rejection of claims M under 
35 U.S.C. § 1 12, first paragraph, cannot stand. 

Applicants therefore request that the rejection of claims 1*4 under 35 U.S.C. § 1 12, first 
paragraph, be withdrawn. 

The present document is a full and conq»lete response to the Action. In conclusion. Applicants 
submit diat, in light of the foregoingremarlcs, thepresentcaseis in condition for allowance, and sudi 
favorable action is respectfully requested. S hould Examiner Moore have any questions or comments, 
orbelieve that certain amendmentsof the claims might serve to improve their clarity, atelephonecall 
to the undersigned Applicants' representative is earnestly solicited. 

Respectfully submitted, 

Febniarv2.2Q04 A^2w^ >r 

Date David W. Hibler Reg. No. 41.071 

Agent for Applicants 

LEXICON GENEnCS INCORPORATED 
8800 Technology Forest Place 
The Woodlands, TX 77381 
(281) 863-3399 

Customer #24231 
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